Abstract: The paper includes data on rare occurring pseudofilamentous freshwater red alga, Chroodactylon ornatum (C. Agardh) Basson, in Poland and Slovakia, Central Europe. The species is classified as widespread in the whole world in littoral of stagnant waters or in rivers but rarely noted. Original microphotographs and drawings of Ch. ornatum are presented.
Introduction
Majority of rhodophytes are marine, freshwater species are considerable fewer in numbers and forming a less prominent part of the flora of inland waters (Hoek et al. 1995; Sheath & Sherwood 2002) . Nevertheless, some of them are of widespread occurrence, especially in running waters, although soma taxa occur also in lakes and ponds.
In Poland about 250 recent and fossil rhodophytes are known, from which 45 freshwater taxa are reported by Siemińska & Wo lowski (2003) . In Slovakia, the published number of rhodophytes taxa is considerable smaller: only 9 genera with 16 infrageneric taxa have been found in this territory (Hindák & Hindáková 1998; Hindák 2003) .
Most of the rhodophytes belong to the strongly endangered groups of algae (Hindák & Hindáková 2001; Siemińska 2006) , but the species Chroodactylon ornatum (C. Agardh) Basson missing in both national red lists.
The best known investigated data connected with the ecology and role of red algae taxa as indicators of clean water are many of taxa from genera of e.g. Batrachospermum Roth, Lemanea Bory de Saint Vincent and Paralemanea (Silva) Vis et Sheath. However, some taxa [e.g. Audouinella hermannii (Roth) Duby, Batrachospermum gelatinosum (L.) de Candolle] are also classified as eutrophic or meso-eutrophic (Rott et al. 1999) . Fewer data are known about the genus Chroodactylon Hansgirg 1885 belonging to the Porphyridiales. The representatives of this order are unicellular or forming mucilaginous masses of cells or pseudofilaments with or without false branches. The cells are spherical to subspherical or cylindrical to ellipsoid, loosely arranged in linear fashion within broad mucilaginous envelopes; chloroplasts are axial, star-shaped, blue to blue-green or reddish in colour, with a distinct central pyrenoid (Starmach 1977; Sheath & Sherwood 2002; Hindák 2003) .
The main aim of this study was to elaborate new and literary data about ecology of Ch. ornatum, that was classified in Poland as common (Starmach 1977) , but in Slovakia as rare and not abundant species (Hindák 2003) .
Material and methods
Descriptions of the studied area Investigated material was taken from the central pond in the Botanical Garden of the Jagiellonian University in Cracow, Southern Poland, during autumn period of 2005 and 2006. According to Kukucz (1937) , the pond was probably formed out of the old Vistula River bed in the 15 th century and the first information about it can be found in the book devoted to history of this botanical garden by Czerwiakowski (1864) . The main reconstruction of the pond was made in 1782-1783. The pond is placed in the south part of the Botanical Garden, and its area is about 60 m 2 . The current shape of the pond with an artificial island was created in the second half of the 19 th century. Different taxa of algae were reported from the pond by Kukucz (1937) , but without any data on red algae.
The pond's water can be described as weakly alkaline (pH 7.9) with high conductivity 440 µS cm −1 , of total hardness 2.5-14 mmol L −1 Ca 2+ and high concentrations of nutrients (nitrates 10 mg L −1 , and phosphates < 0.25 mg L −1 ). The biotope conditions in the Cracow pond are very similar to the conditions of other water bodies in which Ch. ornatum was also observed by Bohr (1967) in the Bory Tucholskie lakes.
In Slovakia, the alga occurred in littorals of gravel and pit lakes in Bratislava (Hindák & Hindáková 1999  c 2007 Institute of Botany, Slovak Academy of Sciences Hindáková & Hindák 2000) , and also in an oxbow of the Danube River under Bratislava (Hindák, unpubl.) .
Taxonomic studies were based on fresh material using light microscopes Jenaval Carl Zeiss Jena and Nikon Eclips 600 with Nomarski bright field optics. Drawings were made with the aid of a camera lucida PZO-10X, photographs using photo camera Nikon H-II, FDX-35. Levels of total hardness, nitrate and phosphate contents were investigated with the aid of a set Aqua Merck Compact Laboratory produced by Merck for water testing in colorimetric methods. The temperature and conductivity were measured with conductivity meter CC-102 (Elmetron IP67), and pH with pH-meter CP-103 (Elmetron IP67). Part of the material was preserved with 4% formaldehyde and deposited in the Institute of Botany Polish Academy of Sciences. Investigated material from Slovakia is stored at the Institute of Botany, Slovak Academy of Sciences, Bratislava. A Leitz Diaplan microscope equipped with a Wild Photoautomat MPS 45 was used for LM investigation in Slovakia (F.H.).
Results and discussion
Chroodactylon ornatum (C. (20) µm long, attached directly to substrate (mostly on filamentous green algae Cladophora Kütz. and Rhizoclonium Kütz. emend. F. Brand or on soil and sand particles); chloroplasts star-shaped, bright blue-green, with well visible centrally placed pyrenoid; asexual reproduction by cell division into two parts.
Occurrence in Poland: Earlier reports in Poland come solely by Starmach (1966) from the Raba River, Southern Poland, where epiphytic pseudofilaments of Chroodactylon ornatum were found on Cladophora glomerata, and by Bohr (1967) from lakes Raduń, S lone and Ostrowite in the Bory Tucholskie region (NorthWestern Poland). Quite recently the alga was found in pond at the Botanical Garden of the Jagiellonian University in Cracow (Figs 1-6, 11-13 ). It occurred on small pieces of tree branches on filaments of Cladophora glomerata forming small pulvinate tufts. During our investigation of the pond in the autumn periods of 2005 and 2006 altogether 49 taxa of algae were recognised, K. Wo lowski et al. Occurrence in Slovakia: Other environmental conditions were noticed in various sites in Slovakia. The alga occurred in littoral of gravel and pit lakes in the city-limit of Bratislava: Štrkovec (Hindák & Hindáková 1999) , Kuchajda (Hindáková & Hindák 2000) , Rusovce and Čunovo (Hindák & Hindáková 2002) , also in Biskupické rameno (an oxbow of the Danube River) and a gravel pit lake Kopáč (Hindák, unpubl.) , but reported only rarely and not abundant (cf. Figs 7-10). Pseudofilaments were mostly attached on Cladophora glomerata or on detritus. No substation differences in morphology of pseudofilaments and cells found between investigated material in Slovakia and Poland.
Ecology and distribution in the world: Ecological spectra of the alga are very large, it can occur in freshwater, brackish and saline water. It was reported from oil and gas platforms in the Gulf of Mexico, known from North America, Asia and many European countries (Austria, Russia, Ukraine, Germany, the Czech Republic, Slovakia, France, Spain, Portugal, England; cf. West 1912; Belcher & Swale 1957; Sheath & Sherwood 2002) . However, data on alga occurrence in saline waters should be revised.
According to Sheath & Sherwood (2002) , the species under study is occasional and rarely noted from hard water ponds with submerged vegetation in British Isles. It usually occurs as epiphyte on filamentous green algae (Cladophora or Rhizoclonium), also as free-floating among large filamentous algae and fineleaved plants.
